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® MOLDING METHOD USING AGITATION lUIEMBER FOR PRODUCTION OF PATTERN-CARRYING 
MOLDED BODIES. 



@ A method of producing a pattem-carrying mol- 
ded body (16) which has on a part or the whole of 
an outer surface thereof a delicate and beautiful 
^ pattern comprising a pattem layer of a predeter- 
^ mined thickness, and which is formed out of con- 
O Crete, artificial stone, ceramic material, metal or plas- 
^ tic. This molded body (16) is produced by super- 
posing at least two layers (10, 11) of different dry 
lf> pulverized bodies on a reference surface (12), agitat- 
^ ing at least the lower layer out of the superposed 
layers by moving an agitating member (20). which is 
O provided In a predetermined position on the refer- 
ence surface, in accordance with a pattern (18) to be 
UJ expressed, dropping the pulverized bodies (10) of 
the upper layer into a recess (17) occurring due to 
the agitating action so as to form the pattern (18) on 



a iQwer surface of the lower layer, leaving the resul- 
tant product as it is, leveling the upper layer or 
applying a lining layer (13) thereto, and unitarily 
solidifying the product thus obtained. 

FIG.1 




Rank Xerox (UK) Business Services 

(3. 10/3.09/3.3.4J 



BNSDOCID: <EP ^0685350A1 J_> 



1 



EP 0 685 350 A1 



2 



Field of Art: 

This invention relates to a method for produc- 
ing patterned concrete shaped articles, patterned 
artificial stone shaped articles, patterned raw pro- 
ducts for sintering into ceramic shaped articles, 
patterned ceramic shaped articles, patterned metal 
shaped articles, pattemed im paste shaped articles, 
patterned plastic shaped articles, patterned shaped 
foodstuffs and other such pattemed shaped arti- 
cles, using a scraper. 

Background Art: 

Up to now the only way available for providing 
a part of a surface, such as of paving blocks, with a 
pattern indicating a pedestrian crossing, a stop sign 
or other such traffic sign or for providing the entire 
surface of the blocks with a pattern has been to 
paint the surface with a coating material such as 
paint or to inlay the desired pattern. 

Since the patterns painted on a part or all of 
the sudace of paving blocks are exposed to abra- 
sion such as from the footwear of pedestrians 
walking on the blocks, and the tires of vehicles 
driving over them, they quickly wear off and have 
to be redone at frequent intervals. The amount of 
labor involved in this work js considerable. Where 
the pattern is formed by inlaying, the work itself is 
troublesome and very costly. 

The present inventors previously proposed 
methods for readily producing various types of 
patterned shaped articles which do not lose their 
surface patterns and do not become unsightly even 
when exposed to surface abrasion, using at least 
one means for holding the material selected from 
among an auxiliary form corresponding to the pat- 
tern to be expressed (in Japanese Patent Applica- 
tion KOKAI Nos, 4-105903, 5-38707, 5-38708 and 
5-238767), a cell form consisting of cylindrical cell 
bodies of a set height arranged in a contiguous 
manner (in Japanese Patent Application KOKAI 
Nos. 4-140104, 4-139083, 5-847157 and 5-84714). 
and a bristling form consisting of densely bristling 
projections (in Japanese Patent Application KOKAI 
Nos. 4-345803. 5-324068, 5-237816 and 5-237821). 

The present inventors further proposed a meth- 
od for producing a patterned shaped article com- 
prising the steps of forming a dry particle course 
on a base surface, moving a scraper located at a 
prescribed position above the base surface in ac- 
cordance with a pattern to be expressed, thereby 
scraping the dry particle course, charging a cavity 
thus formed with a different type of dry particles, 
and allowing the particles to set into an integral 
mass (Japanese Patent Application No. 5-229642 
and International Patent Application No. 
PCT/JP94/01397). 



The object of this invention is to provide a 
method of rapidly producing with ease shaped arti- 
cles precisely expressing various patterns such as 
patterns of lines of various thicknesses. 

5 

Disclosure of the Invention: 

The present invention provides a method of 
producing a patterned shaped article comprising 

10 the steps of forming at least two superposed 
courses of different dry particles on a base surface, 
moving a scraper located at a prescribed position 
above the base surface in accordance with a pat- 
tern to be expressed so as to scrape at least the 

75 lowermost course, allowing the dry particles of the 
upper course to cave into a cavity thus formed, 
thereby expressing the pattern on the bottom sur- 
face of the lowermost course, and allowing all the 
particles to set into an integral mass, either as they 

20 are or after the top surface of the uppermost 
course is made even or overlaid with a backing 
course. 

The present invention also provides a method 
of producing a patterned shaped article comprising 

25 the steps of forming at least two superposed 
courses of different dry particles on a base surface, 
moving a scraper located at a prescribed position 
above the base surface in accordance with a pat- 
tern to be expressed so as to scrape at least the 

30 lowermost course while at the same time removing 
the particles of at least the lowermost course by 
suction, allowing the dry particles of the upper 
course to cave into a cavity thus formed, thereby 
expressing the pattern on the bottom surface of the 

35 lowermost course, and allowing all the particles to 
set into an integral mass, either as they are or after 
the top surface of the uppermost course is made 
even or overlaid with a backing course. 

Thus, since the present invention produces a 

40 shaped article by forming at least two superposed 
courses of different dry particles on a base surface, 
moving a scraper in accordance with a pattern to 
be expressed so as to scrape at least the lower- 
most course of the superposed courses, allowing 

45 the dry particles of the upper course to cave into a 
cavity thus forrried, thereby expressing the pattern 
on the bottom surface of the lowermost course, and 
allowing all the particles to set into an integral 
mass, line patterns of a desired thickness can be 

50 formed. Further, since the material for a pattern is 
placed in advance on the base surface in the form 
of a layer, a material charging operation can be 
omitted, thereby attaining high productivity. 

55 Brief Explanation of the Drawings: 

Rgure 1 is a perspective view showing a first 
example of the shaped article produced by the 
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method of the present invention. 

Rgure 2(a) is a perspective view showing a 
first example of the scraper used in the method of 
the present invention. 

Figure 2(b) is a perspective view showing a 
second example of the scraper. 

Figure 3 is a plan view showing how to move a 
scraper for producing the shaped article of Figure 
1. 

Rgure 4(a) is a cross section showing a cavity 
fomned by the method of Figure 3 using the scrap- 
er of Rgure 2(a). 

Rgure 4(b) is a cross section showing particles 
of an upper course having caved into the cavity of 
Figure 4(a). 

Rgure 5(a) is a cross section showing a cavity 
formed by the method of Rgure 3 using the scrap- 
er of Figure 2(b). 

Figure 5(b) is a cross section showing particles 
of an upper course having caved into the cavity of 
Figure 5(a). 

Figure 6 is a perspective view showing a sec- 
orid example of the shaped article produced by the 
method of the present invention. 

Figure 7(a) is a cross section showing an upper 
course formed on a partial surface of a lower 
course. 

Figure 7(b) is a cross section showing an up- 
per course formed on the entire surface of a lower 
course- 
Figure 8(a) is a perspective view showing a 
third example of the scraper used in the method of 
the . present invention. 

Rgure 8(b) is a perspective view showing a 
fourth example of the scraper. 

Figure 9(a) is a cross section showing a cavity 
fonned by the metiiod of Rgure 6 using the scrap- 
er of Figure 8(a). 

Figure 9(b) is a cross section showing the 
particles of the upper course having caved into the 
cavity of Rgure 9(a). 

Rgure 10(a) is a cross section showing a cavity 
formed by the method of Rgure 6 using the scrap- 
er of Figure 8(b). 

Figure 10(b) is a cross section showing the 
particles of the upper course having caved into the 
cavity of Rgure 10(a). 

Rgure 11(a) is a perspective view showing a 
fifth example of the scraper used in the method of 
the present invention. 

Rgure 11(b) is a perspective view showing a 
sixth example of the scraper. 

Figure 12 is a perspective view showing a third 
example of the shaped article produced by the 
method of the present invention. 

Figure 13(a) is a perspective view showing a 
seventh example of the scraper used in the method 
of the present invention. 
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Figure 1 3(b) Is a cross section showing how to 
move the scraper of Figure 1 3(a). 

Figure 14(a) is a perspective view showing an 
eighth example of the scraper used in the method 
5 of the present invention. 

Figure 14(b) is a cross section showing' how to 
move the scraper of Figure 1 4(a). 

Rgure 15(a) is a perspective view showing a 
ninth example of the scraper used in the method of 
10 the present invention. 

Rgure 15(b) is a perspective view showing a 
tenth example of the scraper. 

Figure 15(c) is a side view showing the scraper 
of Figure 1 5(b). 
75 Figure 16(a) is a perspective view showing an 

eleventh example of the scraper used In the meth- 
od of the present invention. 

Rgure 16(b) is a cross section showing a first 
example of how to move the scraper of Rgure 16- 
20 (a). 

Rgure 16(c) is a cross section showing a sec- 
ond example of how to move the scraper of Rgure 
16(a). ^ 

Figure 17 is a perspective view showing a 
25 fourth example of the shaped article produced by 
the method of the present invention. 

Figure 18 is a perspective view showing a 
twelfth example of the scraper used in the method 
of the present invention. 
30 Rgure 19 is an explanatory view showing how 

to express a pattern of the shaped article of Figure 
17. 

Figure 20(a) is a perspective view showing an 
auxiliary guide member for expressing the pattern 
35 of the shaped article of Figure 17, 

Figure 20(b) Is an explanatory view showing 
how to express a pattern using the auxiliary guide 
member of Figure 20(a). 

Rgure 21 is a perspective view showing a fifth 
40 example of the shaped article produced by the 
method of the present invention. 

Figure 22 is a perspective view showing a sixth 
example of the shaped article produced by the 
method of the present invention. 
45 Figure 23 is a perspective view showing a 

thirteenth example of the scraper for expressing a 
pattern on the shaped article of Rgure 21 or Rgure 
22. 

Rgure 24 is a perspective view showing a 
50 seventh example of the shaped article produced by 
the method of the present invention. 

Figure 25(a) is a perspective view showing a 
fourteenth example of the scraper for expressing a 
pattern on the shaped article of Figure 24. 
55 Figure 25(b) is an explanatory view showing 

how to express a pattern using the scraper of 
Figure 25(a). 
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Rgure 26 is a perspective view showing a first 
example of a scraper with a suction port, used in 
the method of the present invention. 

Figure 27(a) is a cross section showing a cavity 
formed by the scraper with suction port of Figure 
26. 

Figure 27(b) is a cross section showing the 
particles of the upper course having caved into the 
cavity of Figure 27(a). 

Figure 28 Is a perspective view showing an 
eighth example of the shaped article produced by 
the method of the present invention. 

Figure 29 is a perspective view showing a 
second example of the scraper with suction port, 
used in the method of the present invention. 

Figure 30(a) is a cross section showing a cavity 
formed by the scraper with suction port of Figure 
29. 

Rgure 30(b) is a cross section showing the 
particles of the upper course having caved into the 
cavity of Rgure 30(a). 

Rgure 31 is a perspective view showing a third 
example of the scraper with suction port, used in 
the method of the present invention. 

Rgure 32(a) Is a cross section showing a cavity 
formed by the scraper with suction port of Rgure 
31. 

Rgure 32(b) is a cross section showing the 
particles of the intermediate course having caved 
into the cavity of Figure 32(a). 

Rgure 33(a) is a cross section showing a cavity 
formed by the scraper with suction port of Figure 
31. 

Rgure 33(b) is a cross section showing the 
particles of the upper course having caved Into the 
cavity of Figure 33(a). 

Rgure 34 is a perspective view showing a ninth 
example of the shaped article produced by the 
method of the present invention. 

Rgure 35 is a perspective view showing a first 
example of a scraping/suction head for expressing 
a pattern of the shaped article of Figure 34. 

Rgure 36 is an explanatory view showing how 
to move scraper pieces of the head of Rgure 35. 

Rgure 37(a) is a cross section showing the 
particles scraped by the scraper pieces of the head 
of Figure 35. 

Rgure 37(b) is a cross section showing a cav- 
ity formed by suction removing the particles within 
the configuration of a pattern with suction pipes of 
the head of Rgure 35. 

Rgure 37(c) is a cross section showing the 
cavity of Figure 37(b) filled with particles. 

Rgure 38 is a perspective view showing a 
tenth example of the shaped article produced by 
the method of the present invention. 

Figure 39 is a perspective view showing a 
second example of the scraping/suction head for 



expressing a pattern of the shaped article of Figure 
38. 

Rgure 40 is a cross section showing the scrap- 
ing/suction head of Rgure 39 expressing a pattern 
.5 on line B-B* of Figure 38. 

Rgures 41(a). (b). (c) and (d) are perspective 
views showing four examples of end stops used in 
the method of the present invention. 

Rgures 42(a), (b), (c) and (d) are perspective 
10 views showing four examples of scrapers used in 
the method of the present invention. 

Rgures 43(a), (b) and (c) are perspective views 
showing three further examples of scrapers used in 
the method of the present invention. 
75 Rgure 44 is a perspective view showing a first 

example of a movable scraper used In the method 
of the present invention. 

Rgures 45(a) and (b) are perspective views 
showing a second example and a third example of 
20 the movable scrapers used in the method of the 
present Invention. 

Rgure 46 is a perspective view showing a 
fourth example of the movable scraper used in the 
method of the present invention. 
25 Rgure 47(a) is a plan view showing the move- 

ment of a fifth example of the movable scraper 
used in the method of the present invention. 

Rgure 47(b) is a perspective view showing the 
scraper of Figure 47(a). 
30 Rgure 47(c) is a plan view showing the move- 

ment of a sixth example of the movable scraper 
used in the method of the present Invention. 

Rgure 47(d) is a perspective view showing the 
scraper of Rgure 47(c). 
35 Rgure 48(a) is a perspective view showing a 

triangular scraper used in the present invention. 

Rgure 48(b) is a plan view showing the move- 
ment of the scraper of Figure 48(a). 

Rgure 48(c) is a cross section taken along line 
40 Y-Y in Rgure 48(b). 

Rgure 48(d) is a plan view showing a pattern 
expressed on a particle course. 

Rgure 49 is a cross section showing the princi- 
pal part of an apparatus used in the method of the 
45 present invention for continuously producing pat- 
terned shaped articles, 

Rgure 50 Is a perspective view showing the 
principal part of the apparatus of Figure 49. 

Rgure 51(a) is a perspective view showing a 
50 scraper with a suction port, used in the method of 
the present invention. 

Rgure 51(b) is a plan view showing the princi- 
pal part of the scraper of Figure 51(a). 

Rgure 51(c) is a perspective view showing 
65 another example of the scraper with suction port, 
used in the method of the present invention. 

Rgure 51(d) is a plan view showing the princi- 
jal part of the scraper of Figure 51(c). 
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Best Mode for Working the Invention: 

While for convenience the following description 
will be limited to the examples shown in Figures 1 
to 51 . the present invention Is capable of express- 
ing a variety of patterns by varying the shape and 
movement of the scraper. Figure 1 shows an exam- 
ple of a shaped article having an arrow pattern. 
Figure 6 shows an example of a shaped article with 
a one-stroke pattern. Figure 12 shows an example 
of a shaped article patterned with the letter B 
expressed In dots. Figure 17 shows an example of 
a shaped article patterned with a circle. Figures 21 
and 22 show examples of shaped articles with 
ellipsoid patterns, and Figure 24 shows an example 
of a shaped article patterned with a lightning pat- 
tern. 

Although the particles used to form a lower 
particle course on a base surface and those used 
to form an upper particle course on the lower 
particle course are dry, they may have absorbed 
one or more of water, oil. lubricant-bonding agent, 
solvent, setting agent and piasticizer insofar as 
they are not kneaded with any one of water, oil. 
lubricant-bonding agent, solvent, setting agent and 
piasticizer. but are amenable to pulverization before 
charging. 

Figure 1 shows a shaped article 16 comprising 
two courses of different particles, the lower course 
1 1 being shown as the upper surface in this Figure 
and having an arrow pattern 18 formed of the 
particles of the upper course 10. One side of the 
arrow is expressed by a thick line a of unchanging 
width, and the other side by a line b that changes 
from a thin line to a thick line. This shaped article 
can be produced by a first method of the invention 
which comprises using a scraper 20 of Figure 2(a) 
having a slender rod 22 attached to a thin scraper 
plate 21 to scrape with the scraper plate 21 the 
particles of the lower course 1 1 of the superposed 
courses in contact with a base surface while caus- 
ing the slender rod 22 not to scrape but to move in 
conjunction with the scraper plate 21 in the par- 
ticles of the upper course 10, thereby consequently 
forming a cavity, and causing the particles of the 
upper course 10 to cave into the cavity, thereby 
expressing a pattern. This will be described in 
more detail with reference to Figures 3 and 4. A 
lower course 1 1 of dry particles is first formed on a 
base surface 12 and an upper course 10 of dif- 
ferent particles from the lower course is then 
formed on the lower course to obtain two courses. 
The scraper 20 is pushed down into the lower 
course at point "A" of Figure 3 until the lower edge 
thereof reaches the base surface 12. At this time, 
the upper end of the scraper plate 21 reaches at a 
position slightly higher than the upper surface of 
the lower course and the slender rod 22 pierces 



through and projects from the upper surface of the 
upper course 10. The scraper is then moved up in 
a straight line at an angle of 45 degrees toward Bi . 
Since the sijrface of the scraper plate 21 obliques, 
5 the right edge thereof cuts the particles of the 
lower course 11 vertically ahead of the left edge 
. thereof during the movement of the scraper. As 
shown in Rgure 4(a), consequently, the surface of 
the scraper plate pushes the particles of the 

10 scraped lower course up into a ridge on the left 
side of the scraper with the upper course 10 super- 
posed on the ridge as it leaves a cavity formed in 
its wake at a position backward of the direction of 
advance. This cavity 17 is then filled with the 

75 particles of the upper course 10 not scraped, right 
. down to the base surface 12, owing to their cave-in 
action as shown in Figure 4(b), to thereby form a 
pattern. The scraper 20 is then reinserted at point 
A of Figure 3 and moved down in a curving move- 

20 ment at an angle of 45 degrees toward B2. During 
this movement, the angle of the scraper relative to 
the direction of advance, is gradually, increased 
from the parallel. This scrapes the particles of the 
lower course in one direction with the scraper plate 

25 as described above and forms in the lower course 
a cavity that is narrow near point "A" and broadens 
as it approaches B2. The particles of the upper 
course are allowed to cave into the cavity to ex- 
press a pattern of Rgure 1 on the lower surface of 

30 the lower course. The particles are then allowed to 
set into an integral mass either as they are or after 
being smoothened (inclusive of the case where the 
concaves of the upper course are filled with par- 
ticles same in kind as those of the upper course) 

35 and, when necessary, overlaid with a backing 
course. In the embodiment of Rgure 3, the scraper 
20 comprising the thin scraper plate 21 and the 
slender rod Is used and the angle of the scraper 
plate relative to the direction of advance is 

40 changed to change the line thickness. However, the 
expression of the line width is not limited to this 
embodiment, and various line widths can be ex- 
pressed by varying the shape and material of the 
scraper and by varying the angle of contact be- 

45 tween the scraper and the base surface. Although 
for simplicity the explanation refers to the scraper 
being reinserted at point A and moved toward B2, 
the scraper can Instead be moved from Bi to A to 
B2, for example. It is possible to utilize the fact that 

50 nothing is expressed if the thin scraper plate is 
moved without setting it at an angle relative to the 
direction of advance in moving the scraper to a 
prescribed position. Since the scraper is a thin 
plate, it can be moved, for example, from point A 

65 to point B3 without scraping the particles and pro- 
ducing any expression. When a thin scraper 23 
having a height greater than the total thickness of 
the two particle courses, as shown in Figure 2(b), is 
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used for operation in the same manner as de- 
scribed above, a cavity is formed wiiile the par- 
ticles of tine lower and upper courses 11 and 10 
are plowed up in one direction to form a ridge as 
shown in Figure 5(a). By applying vibration to the 
scraper or scraping up the upper course with a 
suitable means, the particles of the upper course 
are caused to cave into the cavity, thereby ex- 
pressing a pattern (Figure 5 (b)). Thus, the line 
width can be changed by changing the shape and 
material of the scraper, the angle of contact be- 
tween the base surface and the scraper, etc. In 
case where both the lower course 1 1 and the upper 
courses 10 are scraped, the particles of the upper 
course are allowed to cave into and fill the cavity 
by applying vibration to the scraper or scraping up 
the upper course with a suitable means. In this 
case, therefore, it is efficient to apply vibration to 
the scraper or provide an auxiliary scraping-up 
inember in the vicinity of or directly on the scraper 

The height of the portion of a scraper used to 
scrape the particles can be either equal to or 
slightly larger than the thickness of the lower 
course 1 1 . Where a scraper having a slender rod is 
used to scrape the lower course without scraping 
the upper course, it is preferable for the portion of 
the scraper used to scrape the lower course to be 
slightly taller than the thickness of the lower course 
because this can express a pattern neatly. N/Vhile 
the total height of the scraper with or without a 
slender rod can be either equal to or greater than 
the total thickness of the upper and lower courses, 
for ease of handling it is preferable for the scraper 
to be slightly taller than the total thickness. The 
meaning of scrape used herein encompasses rak- 
ing, plowing, digging and the like. 

Rgure 6 shows a shaped article 16 on which 
there is formed a pattern 18 consisting of a single 
stroke of uniform width and whose rear side is 
overlaid with a backing course 13. This shaped 
article is formed in accordance with the method of 
the first invention, using a scraper 20 of Figure 8(a) 
comprising a U-shaped scraper plate 24 rotatably 
affixed to a shaft 25. A dry particle lower course 11 
is formed on a base surface 12 and, on a portion of 
the lower course to be patterned, an upper layer 10 
of a different kind of particles is formed to obtain a 
partially duplicate layer composite (Rgure 7(a)). 
The U-shaped scraper plate 24 is then inserted into 
the duplicate portion at point "A" in Figure 6 until 
the lower edge of the plate 24 contacts the base 
surface 12. At this time, the shaft 25 projects 
upward from the upper course 1 0. When the scrap- 
er is moved along a pattern to be formed, with the 
concave portion of the U-shaped scraper plate di- 
rected fonward. the U-shaped scraper plate 24 ad- 
vances while rotating about the shaft to scrape the 
particles of the lower course alone and. as shown 



in Figure 9(a), form ridges on each side and the 
particles of the upper course are placed on the 
formed ridges. By the movement of the scraper, a 
cavity is formed in the wake of the scraper and, as 

5 shown in Figure 9(b), the particles of the upper 
course remaining without being scraped are al- 
lowed to cave into the cavity- As a result, a linear 
pattern of unifonm width shown in Rgure 6 is 
formed on the bottom surface of the lower course. 

70 The particles are then allowed to set into an in- 
tegral mass, either as they are or after being 
smoothed at the upper surface and/or overlaid with 
a backing course 13, if required. When a scraper 
having a U-shaped scraper plate of a height greater 

IS than the total thickness of the upper and lower 
courses, as shown in Rgure 8(b), is used for opera- 
tion in the same manner as desci'ibed above, the 
U-shaped scraper plate scrapes the particles of the 
upper and lower courses to form ridges on each 

20 side and a cavity 17 as shown in Figure 10(a). By 
applying vibration to the scraper or scraping up the 
upper course with a suitable means, the particles of 
the upper course are caused to cave into the cavity 
17 (Rgure 10(b)). thus forming the same stroke of 

25 pattern on the bottom surface of the lower course 
11. In any case shown in Rgure 9, Rgure 10, etc., 
a scraper 20 integral with a scraping-up member 
26 rotatable in the same manner as the U-shaped 
scraper plate as shown in Rgure 11(a) or Rgure 

30 11(b) can be used. When this scraper is used for 
the superposed lower and upper courses 11 and 
10 shown in Figure 7(b), for example, it is very 
convenient because the scraping-up member 
scrapes up the particles of the courses In an 

35 amount corresponding to the amount of the par- 
ticles scraped and causes the particles to cave into 
cavities, thereby making it possible to continuously 
scrape, scrape up and raked up the particles. 

When the amount of particles to be scraped is 

40 large and it is necessary to re-scrape the already 
scraped portion in the case of expressing a pattern 
having intersecting points, a clear-cut pattern can 
be expressed by moving the scraper from a point 
which will become an intersecting point toward the 

45 forward and backward directions, e.g. from a point 
18a to points 18b and 18c as shown in Rgure 6, 
whereafter a line drawn by the movement of the 
scraper in the opposite direction is connected with 
the already drawn line at each of the points 18b 

50 and 18c. Further, it is advantageous if end stops as 
shown in Figure 41 are inserted at points of inter- 
section to be fonmed after scraping so as to sup- 
port the intersecting portions while the remaining 
portions are scraped. 

55 In this example, the width of the lines formed is 

constant However, this is by no means limitative. 
Various line widths can be obtained by varying the 
shape and material of the scraper, the angle of 
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contact of the scraper relative to the base surface, 
etc. 

The shaped article shown in Figure 12 com- 
prises a white course, a red course and a blue 
course overlapped in the order mentioned, with a 
pattern of the letter "B" expressed on the white 
course in the form of dots which are constituted of 
the particles of the red and blue courses in al- 
ternate arrangement. This shaped article is formed 
by the method of the first invention using scrapers 
shown in Rgure 13(a) and Rgure 14(a) to scrape 

" tfie ' pai^cles of a idwer white course 11 after the 
lower white course, an intermediate red course 14 
and an upper blue course 15 are formed succes- 
sively on the base surface 12. The scrapers 20A 
and 20B shown in Figure 13(a) and Rgure 14(a) 
are both cylindrical and each have a semicylin- 

- dricaf scraping surface 27 at a portion thereof mov- 
ing ..within the lower white course 11 while the tip 
thereof abuts against the base surface. The back of 
the: portion opens. The scraper 20A shown in Rg- 
ure 13(a) has a notch 28 fomned on the same side 
that of the scraping, surface 27 at a portion 
thereof moving within the intenmediate red course 
14 and has a portion formed above the notch 28 for 
scraping the upper blue course. With this structure, 

.? therefore, by bringing the tip of the scraper into 
abutment on the base surface and moving the 
scraper- within the overlapped courses with the 
scraping surface 27 faced in the advancing direc- 

r tion, particles of the lower white course 11 and 
those- of the upper blue course 15 are scraped to 
the opposite sides to form cavities and, at the 
same time, the red particles of the intermediate 
course flowing into the cylinder from the notch 28 
enter via the opening back of the scraping surface 
27 into the cavity formed In the lower white course 
11, as shown in Figure 13(b). thereby forming a red 
line pattern on the bottom of the lower white 
course. 

The scraper 208 shown in Figure 14(a) has a 
scraping surface 27 at a portion moving within the 
upper blue course 15, a notch 29 formed on the 
same side as that of the scraping surface, and a 
portion formed between the scraping surface 27 
and the notch 29 for scraping the in7ermediate red 
course 14. With this structure, therefore, by bring- 
ing the tip of the scraper into abutment on the base 
surface 12 and moving the scraper within the over- 
lapped courses with the scraping surface 27 faced . 
-in the advancing direction, the particles of the lower 
white course 11 and those of the Intermediate red 
course 14 are scraped to the opposite sides to 
form cavities and, at the same time, the particles of 
the lower blue course flowing into the cylinder from 
the notch 29 enter via the back opening of the 
scraping surface 27 into the cavity formed in the 
lower white course 11, as shown in Figure 14(b), 



thereby forming a blue line pattern on the bottom 
of the lower course. In the shaped article shown in 
Rgure 12, the scraper 20 A shown in Rgure 13(a) is 
first inserted at point A1 and moved toward point 
5 61 to form a red dot-like line piatfern and the 
scraper 20B shown in Figure 14(a) is then inserted 
at point A2 and moved toward point B2 to form a 
blue dot-like line pattem. In this way. red and blue 
dot-like line patterns are alternately formed . from 

10 A3-B3 to A14-B14, thereby expressing a pattem of 
the letter "B" as a whole. Upon completion of this 
expi^e§si6h, the courses are" set irito afi iritegral 
mass as they are or after the upper course 15 is 
made even and/or overlaid with a backing course 

75 when necessary. It is noted that portions for retain- 
ing the scrapers have been omitted from Rgure 
13(a) and Figure 14(a). 

In the example of Rgure 12, the dots are 
expressed by linearly moving the cylindrical scrap- 

20 ers 2GA and 20B- This is by no means limitative. 
For example, dots may be expressed by moving 
the scrapers to have a large amplitude, describe a 
circle or describe a spiral from a center point. In 
any of these cases, the size of the dots will be 

25 determined by the amount of the scraper moved. 
Alternatively, a member comprising a support t)ody 
30 and a plurality of integral scrapers 20A and 208 
forming the letter "B" as a whole as shown in 
Rgure 15(a) can be used instead. In this case, a 

30 pattern of the letter "B" can be expressed at a time 
and, when the member is vibrated, the cavities 
formed in the lower course can t^e filled with the 
. red and blue particles of the intermediate and 
upper courses at a time due to their cave-in action. 

35 In the example shown in Figure 15(b) and Figure 
15(c). a support body 30 has 7 x 7 scrapers 20 
arranged in dot-like form and upper holders 31 
arranged in the same manner as the scrapers for 
pulling up and storing the scrapers unnecessary to 

40 use. In this way, necessary number of scrapers are 
used to form a pattern while unnecessary scrapers 
are caused to leap up or pulled up into the upper 
holders. 

Rgure 16(a) shows another example of the 
45 scraper comprising a lower portion 32 of a large 
width and a height corresponding to the thickness 
of the lower course 11, a slender support shaft 33 
formed upright on the upper end of the lower 
portion, and a cylinder 34 vertically movably fitted 
50 on the support shaft- In use. while the cylinder 34 
is kept at an upper position, the lower course 11 
and upper course 10 are scraped by the lower . 
portion 32 and cylinder 34, respectively, to form 
cavities and, at the same time, the red particles of 
55 the intermediate course 14 not scraped by the 
shaft 33 are allowed to cave into the cavity formed 
in the lower course (Refer to Figure (16b).). While 
the cylinder 34 is kept supported on the lower 
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• portion 32, the lower course and Intermediate 
course are scraped by the lower portion and cyl- 
inder, respectively, to fornn cavities and, at the 
same time, the blue particles of the upper blue 
course 15 are allowed to cave into the cavity 
formed in the lower white course 11 (Refer to 
Figure 16(c).). In this way, it is possible to express 
red and blue line patterns on the bottom of the 
lower course. 

Figure 17 shows a shaped article expressed 
with a doughnut-like ring pattern of a uniform width. 
This shaped article is formed by the method of the 
first invention using a scraper 20 having a thin 
scraper plate as shown in Figure 2(a) or Figure 2(b) 
or having an arcuately bent scraper plate 35 as 
shown in Rgure 18. On the bottom plate of a form 
which is regarded as the base surface 12 two 
courses of dry particles of different kinds are 
formed. The particles of the lower course are 
scraped arcuately in accordance with the method 
of Rgure 1 . In order to neatly finish the connection 
between a start point and a terminal point, it is 
preferably to insert end stops 50 as shown In 
Rgjure 41 into the particle course prior to the start 
of scraping. To be specific, as shown in Figure 19, 
the scraper 20 is inserted at point A where one end 
of the scraper abuts on the end stop 50 and is 
rotated to point A' with the one end along the end 
stop, then scrapes the particles at a stroke to point 
B', and is rotated to point B with the one end along 
the end stop, thereby allowing the particles of the 
upper course to cave into the thus formed circular 
cavity. Another method comprises disposing an 
annular auxiliary guide 51 having an end stop 50 
and a height substantially the same as or larger 
than the entire thickness of the courses before 
forming the courses or inserting the guide into the 
formed courses, using the scraper 20 having the 
curved scraper plate 35 with the same curvature as 
the guide 51 as shown in Figure 18, inserting the 
scraper at point A so as to be along the guide 
within the lower course and so that one end thereof 
abuts on the end stop 50 as shown in Rgure 20(b), 
moving the one end of the scraper along the end 
stop to point A' with the other end thereof abutting 
on the guide, moving the scraper along the guide 
to point B* at a stroke without changing the angle 
of contact with the guide, further moving the one 
end of the scraper from point B' to point B along 
the end stop, thereby allowing the particles of the 
upper coursja to cave into the thus formed cavity, 
and finally removing- the scraper and auxiliary 
guide from the particle courses. The resultant 
courses of dry particles formed with a ring pattern 
are set into an integral mass as they are or after 
the upper surface is made even and, when neces- 
sary, overlaid with a backing layer. Use of the 
auxiliary guide 51 makes it possible to easily de- 
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scribe a clear circle even manually. Any other 
pattern can be easily expressed in the same man- 
ner as described above. Although the pattern has 
been expressed by scraping the lowermost course 
5 . 11 of a plurality of particle courses which is in 
contact with the base surface as shown in Figure 4, 
a pattern may be expressed as shown in Figure 5 
by using a scraper having a height corresponding 
to the total thickness of the upper and lower 
10 courses and scraping these courses. 

Rgure 21 and Figure 22 show shaped articles 
16 each expressed with an elliptical pattern 18. 
These shaped articles can be produced by using a 
scraper 20 formed into an elliptical shape from a 
16 plate strap as shown in Rgure 23, and following the 
method of Figure 4 or Rgure 5. The height of the 
scraper may be either that capable of scraping the 
lower course alone or that capable of scraping the 
upper and lower courses. Rgure 21 shows an 
20 example wherein the scraper inserted into the 
courses is reciprocated in the direction of the trans- 
verse axis of the ellipse as shown in Rgure 23 
(arrow A) to form cavities in the lower course. In 
the case of Rgure 22, the scraper is rotated by 5 
25 degrees about a shaft 36 mounted at the center of 
the ellipse (arrow B) to form cavities in the lower 
course. The particles of the upper course are al- 
lowed to cave into each of the cavities to form 
particle courses having a patterned lower course. 
30 These are set in the same manner as in the pre- 
vious examples. 

Rgure 24 shows a shaped article having a 
lightning pattern 18. This article can be produced 
by using a scraper 20 formed of two identical metal 
35 straps 37 and 37 bent zigzag into a lightning 
shape, and expressing a pattern in accordance with 
the method of Figure 4 or Rgure 5. The height of 
the scraper may be either that capable of scraping 
the lower course 1 1 alone or that capable of scrap- 
ie ing the upper and lower courses. As shown in 
Figure 25(b), the scraper is Inserted into the 
courses of dry particles on the base surface and 
moved so as to separate the two straps from each 
other. A pattern is formed by causing the pattern 
45 particles of the upper course to cave into the 
cavities thus formed in the lower course by the 
movement of the scraper. The resultant courses 
are set and shaped into a shaped article. 

The shaped article 16 having the arrow pattern 
50 18 shown In Rgure 1 can be produced in accor- 
dance with the method of the second invention by 
using a'scraper 20 comprising a thin scraper plate 
21 of a height substantially the same as the thick- 
ness of the lower course under the upper course 
55 as shown in Rgure 26 and Rgure 27 and a suction 
device 40 having a cylindrical suction port 41 in- 
tegral with the scraper plate and, when necessary, 
a slender breather pipe 42 disposed near the suc- 
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tion port, inserting the scraper plate 21 into the 
upper and lower courses 10 and 11 of two kinds of 
dry particles superposed on the base surface 12 
Which Is the bottom plate of a form at point A in 
Figure 3 until the lower end of the scraper plate 5 
abuts on the base surface so that the upper end of 
the scraper plate of the scraper is positioned at 
substantially the same height as the thickness of 
the lower course and that the suction port 41 is 
disposed at that position and projects upward out io 
of the upper course (Refer to Figure 27(a).) and is 
connected to the suction device via a connection 
pipe, moving the scraper 20 up in a straight line at 
an angle of 45 degrees toward Bi . In this case, the 
angle of the scraper relative to its advancing direc- 75 
tion is kept constant (45 degrees in this example). 
As the scraper advances, one edge thereof cuts 
the particles of the lower course vertically and the 
scraped excess particles on the other side are 
removed by suction by the suction device 40 via 20 
the suction port 41 and connection pipe 43. There- 
fore, differently from the case of the first invention, 
no ridge is formed on the other edge, the both 
edges are of substantially the same shape, and the 
scraper leaves a cavity formed in its wake at a 25 
position backward of the direction of advance. As a 
result, as shown in Rgure 27(b). the particles of the 
upper course having the lower surface through 
which the scraper plate passed are allowed to cave 
into the thus fonmed cavity 17. Thereafter, in the 30 
sanrie manner as in the case of the first invention, 
the scraper plate 21 is reinserted at point A of 
Figure 3 and moved down in a curving movement 
at an angle of 45 degrees toward B2 to form a 
cavity. The particles of the upper course are al- 35 
lowed to cave into the cavity to express a pattern 
on the lower surface of the lower course 11. The 
courses are set into an integral mass either as they 
are or after the upper surface is made even and, 
when necessary, overlaid with a backing course. 4o 
The shapes and the combination of the scraper 
and the suction port are not limited to this example. 
Various shapes and combinations can be adopted 
optionally. The meaning of scrape used herein en- 
compasses raking, plowing, digging and the like. 4s 

Figure 28 shows a shaped article on which 
there is formed a pattern consisting of a single 
stroke of uniform width, similar to that shown in 
Figure 6 but different in shape at the starting point 
from that shown in Figure 6. This shaped article 50 
can be produced in accordance with the method of 
the second invention using a scraper 20 shown in 
Figure 29 and comprising, as shown in Figure 29 
,and Figure 30. a U-shaped scraper plate 24 of a 
height slightly larger than the thickness of the lower 55 
course under the upper course of dry particles and 
a suction port 41, about the lower end of which the 
scraper plate is rotatable and, when necessary, a 



blow pipe 42 provided near the suction port. The 
U-shaped scraper plate 24 Is inserted into the 
upper and lower courses 10 and 1 1 of two kinds of 
dry particles overlapped on the base surface which 
is the bottom plate of a form at point A In Rgure 28 
until the lower end of the scraper plate abuts the 
base surface, then the particles of the lower course 
at that point are removed by suction by the suction 
port 41 above the base surface, and the scraper 
plate is moved toward point B to describe a spiral 
pattern. In tiiis case, a line of a constant width can 
be drawn by facing the U-shaped portion of the U- 
shaped scraper plate In the direction of advance. 
As the scraper advances, the particles of the lower 
course are scraped to form ridges on each side as 
shown in Rgure 30(a). By the movement of the 
scraper, a cavity 17 is formed in the wake of the 
scraper and, as shown in Figure 30(b), the particles 
of the upper course remaining without being 
scraped are allowed to cave into the cavity. The 
particles are then allowed to set Into an Integral 
mass, either as they are or after being smoothed at 
the upper surface and. if necessary, overlaid with a 
backing course. When the suction port 41 Is used 
to continuously effect suction from point A to point 
B. even if the base surface should have large 
irregularities, the particles not scraped can be neat- 
ly removed to enable a clear-cut pattern to be 
expressed. The finished pattern has a round start 
point A and a round terminal point B as shown In 
Figure 28. In this example, the width of the line 
formed is constant. However, this is by no means 
limitative. Various line widths can be obtained by 
varying the shape and material of the scraper, the 
angle of contact of the scraper relative to the base 
surface, etc. Each of the movement speed of the 
scraper and the Intensity of suction for removal is 
controlled to a required value. 

The shaped article shown in Rgure 12 can be 
produced in accordance witii the method of the 
second invention using a combination of a rod 38 
and a suction port 41 of a suction device 40 as a 
scraper. A white lower course 11, a red Intermedi- 
ate course 14 and a blue upper course 15 all of dry 
particles are successively overlapped on the base 
surface and, in the same manner as in the tirst 
invention, the rod 38 is first inserted at position Al 
of Figure 12 as shown in Figure 32 and moved 
toward position BI while the suction device 40 is 
actuated. As a result, the blue particles of the 
upper course is removed by suction and the white 
course 11 and the red intermediate course 14 are 
scraped (Figure 32(a)). By the movement of the 
scraper, a cavity Is formed in the wake of the 
scraper and, by applying vibration to or scraping 
up the particles, the red particles, of the intermedi- 
ate course are allowed to cave intp the cavity to 
express a red dot-like pattern on the bottom sur- 
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face of the lower course (Rgure 32(b)). Thereafter 
the rod is reinserted at position A2 and moved 
toward p)osition B2. At this time, if the suction 
device should cease to operate, the particles of the 
lower, intermediate and upper courses are all 5 
scraped (Rgure 33(a)) to form cavities in the wake 
of the advancing scraper. By applying vibration to 
or raking up the particles, the cavity formed In the 
lower course is filled with the blue particles of the 
upper course due to the cave-in action to express a to 
blue dot-like pattern on- the bottom surface of the 
lower course 15 (Figure 33(b)). In this way. red and 
blue dot-like patters are alternately formed from 
A3-B3 to A1 4-B1 4. thereby expressing a pattern of 
the letter "B" as a whole. Upon completion of this 75 
expression, the courses are allowed to set into an 
integral mass either as they are or after the upper 
surface is smoothed and, when necessary, overlaid 
with a backing course. A combination of a support 
member such as a plate with a plurality of scraping 20 
members can be used as a scraper and. by as- 
sociating the combination with various kinds of 
auxiliary members and fittings, there can be adopt- 
ed various methods of expression and methods of 
filling utilizing the cave-in action. In the example of 25 
Figure 12. a dot-like pattern is formed by linearly 
moving the scraper. However, a dot-like pattern can 
be expressed by moving the scraper at a large 
amplitude, moving the scraper so as to describe a 
circle or spirally moving the scraper from a center 30 
point. In these cases, the size of a dot is deter- 
mined depending on the amount of the movement 
of the scraper. 

Figure 34 shows a shaped article expressed 
with a pattern 18 of a Chinese letter meaning "one" 35 
as if it should be written with a writing brush. In this 
example, the Chinese letter in black is formed in a 
white surface course on a black back course, and 
the particles for the Chinese letter are the same as 
those for the back course. This shaped article can 40 
be produced in accordance with the method of the 
second invention using a scraping and suction- 
removing head of Rgure 35 comprising a pair of 
rotatable suction ports 41. a pair of symmetrical 
streamlined scraper members 39 (having a height 45 
slightly larger than the thickness of a lower course 
to be described later or slightly larger than the total 
thickness of the lower course and an upper course 
1 0) attached to the lower ends of the suction ports 
41 so that they can be separate from each other 50 
and close to each other until they embrace each 
other like the folded palms, a support member 44 
for supporting the suction ports thereon so that 
they can be independently moved laterally, seven 
suction pipes 45 supported on the support member 55 
so that they can be independently moved verti- 
cally, and openable and closable gates provided 
between the suction ports and the suction pipes 



and between the suction ports and a suction de- 
vice. As shown in Figure 36 and Figure 37, a lower 
course 1 1 of white particles Is first formed on the 
base surface and an upper course 10 of black 
particles is then formed on the lower course. The 
streamlined scraper members 39, 39 kept in the 
form of the folded palms are then inserted at a 
position A- A' and, in this state, the particles (those 
of either one or both of the lower and upper 
courses) at the insertion position are removed by 
suction through the suction ports 41 , 41 having the 
scraper members. As a result, the black particles of 
the upper course outside the scraper members 39, 
39 kept in the form of the folded palms are allowed 
to cave into the cavity formed by the suction re- 
nioval to form the initial configuration of a pattern. 
Thereafter, the suction from the suction ports is 
stopped, the streamlined scraper members kept in 
the form of the folded palms at the position A-A' 
are separate from each other, and the suction ports 
41, 41 are rotated to change the angle of the 
scraper members to comply with the configuration 
to be expressed. The scraper members are moved 
to a position B-B' and further to a position C-C 
shown in Figure 46, thereby allowing the black 
particles of the upper course to cave along the 
configuration formed in the wake of the scraper 
members. Immediately thereafter, the necessary 
suction pipes 45 provided on the support member 
are lowered to remove by suction the particles of 
the upper and lower courses inside the configura- 
tion of the pattem formed by the scraper members, 
thereby forming a cavity (Figures 37(a), Rgure 37- 
(b))- In this case, a necessary, number of suction 
pipes of the seven suction pipes 45 shown in 
Rgure 35 are lowered near the base surface to 
effect suction. The cavity thus formed by suction 
removal as shown in Figure 37(c) is then filled with 
black particles 10* same in kind as the black par- 
ticles of the upper course to form the pattern of the 
Chinese letter on the bottom surtace of the lower 
course. The resultant particles are allowed to set 
into an integral mass either as they are or after the 
upper surface thereof is smoothened and, when 
necessary, overlaid with a backing layer. The 
shape of the scraper, shape of the suction port, 
scraping procedure and suction removing proce- 
dure are not limited to those mentioned above. 
Various shapes and procedures can be adopted to 
express high-degree patterns including letters in 
script with a writing brush. 

Figure 38 shows a shaped article formed with a 
pattem of the edge portion of the wing of a bird 
comprising a white top course, a black bottom 
course. and a yellow course partially throughout the 
total thickness of the top and bottom courses, with 
black patterns in the white top course. The par- 
ticles of the bottom course are the same in kind as 
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those of the black patterns. This shaped article can 
be produced In accordance with the method of the 
second invention using a scraping and suction- 
removing head of Figure 39 comprising a support 
member 44, seven suction pipes 45 aligned and 
attached to the support member so that they can 
be independently moved vertically, seven shafts 22 
rotatably attached vertically movably to the support 
member along the side surfaces of the seven suc- 
tion pipes, respectively, square scraper members 
21 (21a, 21b, 21c, 21d. 21e, 21f, 21g) of a length 
slightly larger than the thickness of the lower 
course attached to the lower ends, of the shafts, 
respectively so that they can be moved above and 
below the lower end of the suction pipes by the 
movement of the shafts and can be rotated by the 
rotation of the shafts when they are positioned 
below the suction pipes, and gates openable and 
closable independently between the suction pipes 
and a suction device. After a lower course 11 of 
white particles and an upper course 10 of black 
particles are formed on the base surface 12. the 
scraping and suction removing head is set in place, 
with all the scraper members moved below the 
suction ports and inserted at a prescribed start 
position (A-A*) in Figure 38 until they reach the 
base surface with their respective one side sur- 
faces directed in the direction of advance. The 
scraping and suction removing head is moved from 
the position A-A' to a position C-C* while the scrap- 
er members are rotated and restored to their origi- 
nal posture, thereby allowing the black particles of 
the upper course to cave into the cavities formed in 
the lower course in the wake of the scraper mem- 
bers in the same manner as in Figure 1 to express 
black dot-like patterns. As soon as the head ad- 
vances, the scraper member 21a is gradually rotat- 
ed by about 10* and then restored to its original 
posture to express a first small dot pattem I. A little 
later, the same scraper member is again rotated 
gradually by about 30" and then restored to its 
original posture to express a next dot-like pattem II. 
A little later, the same scraper member is again 
rotated gradually by about 45 • and, as soon as the 
head is moved by a small distance, the same 
scraper member is raised above the lower end of 
the associated suction port to express a next pat- 
tern III. At the same time, the suction pipe aside of 
the scraper member 21a Is lowered and Inserted 
into the particle course and the associated gate is 
opened to start suction from the position of inser- 
tion. As the scraping and suction removing head 
advances, the particles of the upper and lower 
courses are removed by suction to form a cavity, 
which is filled with yellow particles by a suitable 
method to express a pattern. The scraper member 
21b is lowered when the scraper member 21a has 
been rotated by about 1 0 • at the initial scrape, and 



* Is operated in the same manner as in the case of 
the scraper member 21 a to express patterns I. II 
and 111. The suction pipe aside of the scraper 
member 21b is then lowered and removes the 
5 particles of the upper and lower courses by suction 
to fonn a cavity, which is filled with yellow par- 
ticles. In this way, the scraper members 21a, 21b, 
... 21 f and 21 g are inserted into the particles of the 
lower course with a small time lag and gradually 

70 rotated and restored to their original posture to 
express patterns I, II and III in a slightly displaced 
fashion as a whole and. at the same time, the 
suction pipes are lowered with a small time lag and 
suck the particles of the upper and lower courses 

IS to form cavities, which are filled with yellow par- 
ticles. Filling of yellow particles may be carried out 
at the same time in the final step. How to express 
the aforementioned patterns will be explained with 
reference to Figure 40 which is a cross section at 

20 the position B-B*. At the positions of the scraper 
members 21a and 21b. the suction pipes 45 are 
lowered and remove the particles by suction. The 
scraper member 21c scrapes the particles at about 
45*. The scraper member 21 d is placed with its 

25 one side surface faced in the direction of advance 
of the head and. therefore, advances straightfor- 
ward without scraping the particles. The scraper 
member 21 e scrapes the particles at about 30*. 
The scraper member 21 f Is placed with its one side 

30 surface faced in the direction of advance of the 
head and. therefore, advances straightfonward with- 
out scraping the particles. The scraper member 
21 g scrapes the particles at about 10*. Upon com- 
pletion of the expression of the pattern of the edge 

35 portion of the wing of a bird, the particles are 
allowed to set into an integral rriass either as they 
are or after the upper surface is smoothened and, 
when necessary, overlaid with a backing course. 
The shape of the scraper, shape of the suction 

40 pipe, scraping procedure and suction removing 
procedure are not limited to those mentioned 
above. Various shapes and procedures can be 
adopted to express various patterns. 

In any of the examples, it is optional how a 

45 pattem should be expressed by the use of what 
kind of a scraper and, by combining these with the 
material for the base surface and an auxiliary im- 
plement, various patterns including the patterns 
mentioned above can be expressed. The meaning 

50 of scrape encompasses raking, plowing, digging 
and the like. By combining these movements, fur- 
ther various patterns can be expressed. 

Scrapers of various shapes, various kinds of 
materials and various combinations can be used. 

55 The material for the scraper includes metal, ce- 
ramic, plastic, rubber, paper, wood, nonwoven fab- 
ric, woven fabric and any other material insofar as 
it can scrape the particles. Since the scraper is 
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caused to abut on the base surface, a combination 
of the material for the scraper and that lor the base 
surface which can tightly contact each other is 
desirable in order to express sharply defined pat- 
terns. 

While the height of the scraper can be either 
equal to or greater than the thickness of the lower 
course, for ease of handling it is preferable for the 
entire scraper including a slender support member 
to be slightly taller than the total thickness of the 
upper and lower courses. 

The scraper can be simple in shape, such as 
those shown in Figure 2 and Rgure 31 , or square, 
curved, V-shaped or U-shaped, or skirted as shown 
in Figure 42 or bow-shaped, or in the shape of oval 
shown in Rgure 23, in addition to the round cylin- 
drical shape shown in Figure 13 and Figure 14, 
while other shapes include the triangular and star- 
shaped arrangements of Figure 43, and the con- 
figuration with the notches shown in Rgure 13 and 
Rgure 14. The scraper can be configured as mul- 
tiple rod members arranged in a line or matrix that 
can be folded, or the type of arrangement shown in 
Rgure 15(b) and Figure 15(c) can be used so that 
rods not required can be retracted up and that rods 
required can only be used. In the case of the 
scraper shown in Figure 15(a) having a support 
member integral with a plurality of scraper mem- 
bers of a shape corresponding to a pattern to be 
expressed, for example, the pattern can be ex- 
pressed at a stroke and, if vibration is imparted to 
both the scraper members and the support mem- 
ber, the particles of the upper layer can cave into 
and fill the formed cavities at a stroke with high 
efficiency. Therefore, this example is desirable be- 
cause of high productivity. 

In any of the cases where the particles are 
allowed to cave into and fill the cavity in the lower 
course by scraping the lower course only and 
where the particles are allowed to cave into and fill 
the cavity in the lower course by scraping both the 
lower course and the upper course, it is preferable 
to scrape up or apply vibration to the upper course 
in order for the cavity In the lower course to be 
filled with the different kind of particles of the upper 
course due to their cave-in action. In the case 
where the particles are allowed to cave into and fill 
the cavity in the lower course by scraping both the 
lower course and the upper course, it is preferable 
to provide a scraping-up member near or integrally 
with the scraper as shown in Rgure 11. Use of a 
scraper with a scraping-up member in the case 
where the upper course is disposed on the entire 
upper surface . of the lower course as shown in 
Figure 7(b) enables the amount of particles 
scraped up to correspond to the amount of par- 
ticles scraped and the scraped-up particles to cave 
into and fill the cavity in the lower course, and 



makes it possible to continuously scrape, scrape 
up and rake up the particles. This is highly effi- 
cient. The shape of the scraplng-up member Is not 
limited to those shown in the drawings, but other 
5 . members of various shapes can be used. It is 
preferable to provide the scraper and the support 
member supporting the scraper thereon with a vi- 
brator for imparting vibration to the scraper. By so 
doing, the cave-In action of the particles proceeds 
10 with preferable efficiency as the scraper advances. 
In any of the cases described above, it is prefer- 
able to provide the scraper with various kinds of 
auxiliary members, auxiliary implements and auxil- 
iary devices as occasion demands. 
75 In any of these cases, line patterns of various 

thicknesses can be expressed by varying the angle 
of the scraper relative to its advancing direction or 
by changing the angle of contact between the 
scraper and the base surface. 
20 Scrapers of variable types are preferably used. 

Examples thereof include that of width variable 
type shown in Rgure 44. that of rear opening 
variable type shown in Figure 45 and those shown 
in Rgure 46 and Figure 47(a) to Rgure 47(d) in 
25 which two plates can be close to and away from 
each other and are variable in direction. In addition, 
the scraper, its support member, and the suction 
port and its support member of the second inven- 
tion can be made of shape memory alloy or shape 
30 memory plastic, whereby the shapes thereof are 
variable depending on variation in temperature. An- 
other example of scraper is a triangular tube having 
a height substantially equal to the thickness of the 
lower course as shown in Figure 48(a). This scrap- 
36 er is inserted into the upper and lower courses at 
point A and moved toward point B. The particles of 
the lower course having entered the tube at point A 
are moved to point B, thereby forming a cavity 
which is filled with the particles of the upper course 
40 by their cave-in action to express a pattern rear- 
ward and outward of the tube as shown in Figures 
47(b), 47(c) and 47(d). However, this is by no 
means limitative and scrapers of various shapes 
and mechanisms can be used. 
45 Scrapers used singly or in line or matrix arrays 
can be directly controlled by a computer to fonm 
patterns. This makes it possible to increase pro- 
ductivity. It is preferable to use an arrangement in 
which the scraper angle and speed can be con- 
so trolled to enable patterns to be freely changed or 
modified. This will make it possible to produce 
complex, sophisticated patterns. Using end stops 
«0 such as those shown in Rgure 41(a) to 41(d) to 
guide the start, intersection and end point scraper 
55 movements provides patterns with neat start, inter- 
section and end points. In any of the examples, the 
start, intersection and end points can be expressed 
in various shapes by changing the shapes of the 
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end stops used to protect the starts intersection and 
end points. It is preferable that the end stops are 
Incorporated into a device so that they can be 
moved vertlcaliy near the scraper, because the end 
stops can be lowered and used when necessary. . 5 

As for the base surface, it is possible to use 
the bottom plate of a form or a sheet, belt, board or 
the like, the bottom plate of a double action or 
other type press, the bottom plate of a form placed 
on a conveyor, or a belt conveyor or other such io 
endless surface. The particle course can be placed 
on a board, sheet or other such base surface either 
as it is or turned upside down. 

Although the base surface can be of any ma- 
terial, it is preferable to use a material that readily 75 
slides such as glass, ceramics, plastic, metal and 
the like. As such, a material will enable the scraper 
to remove particles more thoroughly. 

As for the material for the base surface, it Is 
also preferable to use rubber, sponge, paper, non- 20 
woven fabric, woven fabric or other somewhat 
bulky or elastic material. This is because when the 
scraper is pressed onto a base surface formed of 
such a material the bulk or elasticity of the material 
enables absorption of play between the base sur- 25 
face and the scraper and ready positioning of the 
scraper in the direction of height and, therefore, 
enables better scraper action and sharper pattern 
lines. A similar effect can also be obtained by 
pressing all or part of the scraper with a spring or 30 
an elastic body made of rubber or the like or by 
attaching thread, string or other such elastic ma- 
terial to the base surface portion contacted by the 
scraper. In this case too, it is preferable to use a 
slippery base surface material such as a material 35 
that will enable the scraper to remove particles 
more thoroughly. 

It is also preferable that the nonwoven fabric, 
woven fabric, paper or the like used for the base 
surface is gas-permeable, liquid-permeable and 4q 
also liquid-absorbent as this assists deaeration, 
thereby removing excess liquid and ensuring that 
the shaped article is of uniform strength. 

In any of the examples, the dry particle 
courses can be formed by various methods such 45 
as a squeegee type course forming method, or by 
using a sliding supply tank, a supply tank with a 
slitted nozzle, or a rotary feeder, or by employing a 
dense cellular body or a projection bristling body. 

As for a method for forming two or more so 
courses, the lower course contacting the base sur- 
face is formed by the squeegee type course for- 
ming method, or by using a sliding supply tank, a 
supply tank with a slitted nozzle, or a rotary feeder, 
or by employing a dense cellular body or a projec- 55 
• tion bristling body as described alxjve, and a sec- 
ond and upper courses are formed by either a 
partial course forming method or an entire course 



forming method. The partial course forming method 
may be carried out either In advance or imme- 
diately before the scraping- action. By providing a 
particle supply port near or integrally with the 
scraper to constitute a simple device enabling the 
partial course formation method to be effected im- 
mediately before the scraping action, partial 
courses can be continuously formed. This Is prefer- 
able due to possible realization of ready automa- 
tization and high productivity. In the case where the 
upper course is partially disposed on the lower 
course, it is preferable in the aspects that colored 
particles can be supplied to a necessary portion 
and that the color and material of the particles can 
be changed. In the case where the upper course is 
entirely disposed on the lower course, it is prefer- 
able in the aspects that scraping can be effected at 
high speed, that the degree of freedom in express- 
ing pattems after the formation of the courses is 
enhanced, and that the productivity becomes high. 

In any of the examples described herein, the 
scraping operation can' be done manually or by 
various kinds of robots, positioning devices and 
other mechanical devices, which include, for exam- 
ple, a parallel linkage positioning device, a carte- 
sian coordinate positioning device, a cartesian co- 
ordinate robot, an articulated coordinate robot, a 
cylindrical coordinate robot and a polar coordinate 
robot. Any of these mechanical devices can be 
provided with various kinds of auxiliary implements, 
auxiliary members, auxiliary devices, etc. when 
necessary. 

In any of the ari'angements, the press plate 
below a double action press can be used as the 
base surface, and after a pattern has been formed 
on the press plate, the particles can be pressed 
into an integral mass with the press. In addition, it 
is possible first to cause a plurality of patterned 
shaped articles to set as a single large one which 
is later cut into individual articles. 

A pattern can be expressed by, while forming 
at least two courses in an endless manner on a 
conveyor etc., forming a cavity in the lower course 
using a scraper and filling the cavity with the par- 
ticles of the upper course utilizing their cave-in 
action. Rgure 48 and Rgure 50 show molding 
apparatuses for satisfying the above. Two kinds of 
particles for the upper and lower courses are sup- 
plied from two hoppers 46 and 47 onto the upper 
surface of an endless conveyor serving as the base 
surface so that they are overlapped at chutes 48' 
and 49' in parallel with each other. The scraper 20 
is disposed on the lower end of the chute for the 
lower course to scrape the particles of the lower 
course, thereby forming a cavity. The cavity thus 
formed is filled with the particles of the upper 
course supplied from the chute for the upper 
course utilizing their cave-in action. As a result, a 
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strap of lengthy patterned shaped article is ob- 
tained. The strap is cut to a prescribed length and 
allowed to set. The set strap of a prescribed length 
Is further cut into individual articles. 

In the second invention, since the particles 
excessively remaining after scraping are imme- 
diately removed by suction, a preferable article 
with a clear-cut pattern can be obtained. In the 
case where the amount of particles to be scraped 
is large, the particles excessively remaining at the 
point of intersection etc. do not constitute any 
hindrance. In the case where the base surface has 
great irregularities, the particles having not been 
scraped can be removed neatly to express a 
sharply defined pattern. As shown in Figure 28. the 
start point and terminal point can be formed neatiy. 
In the case of expressing a pattern similar to the 
script written with a writing brush as shown in 
Rgure 34 and in the case where a pattern has a 
large area comprising dots etc. of different colors 
and a portion 100% changed in color, a clear-cut 
pattern of complicated configuration can be ex- 
pressed with ease by removing by suction the 
entire portion exclusive of the pattern which has 
already been expressed by filling the cavities with 
particles owing to their cave-tn action. In any of 
these cases, there can be used any combination of 
a scraper and a suction port, including the example 
of Figure 35, the example of Figure 39 comprising 
a plurality of scrapers and suction pipes in align- 
ment with each other, an example of Figure 51(a) 
comprising a plurality of annulariy arranged scrap- 
ers 20 and at least one suction port 41 surrounded 
by the scrapers, and an example of Figure 51(b) 
comprising a support member 44 and a plurality of 
scrapers 20 and suction ports 41 arranged in ma- 
trix arrays. Further, when necessary, the breather 
pipe (blow pipe) 42 shown in Figure 26 and Figure 
29 can be provided aside of the suction port to 
effect ventilation or blowing-out while carrying out 
suction in order to enhance the suction efficiency. 
In this way, a combination of a plurality of scrapers, 
a breather pipe and a suction pipe enables various 
high-degree patterns including scripts written with a 
writing brush to be expressed. 

In any of these arrangements, the degree of 
cave-in action of the particles is preferably con- 
trolled such as by slightly compressing the par- 
ticles by application of pressure, changing the par- 
ticle size distribution, slightly wetting the particles 
or by any other suitable means. By controlling the 
fluidity of the particles in this way, a further clear- 
cut pattern can be expressed. 

In any of the cases mentioned above, when the 
particles of the upper course is allowed to cave into 
the cavity formed in the lower course, the upper 
surface of the upper course forms a cavity therein. 
This cavity is nullified by smoothening the upper 



Surface of the upper course or being filled with 
particles. The particles with which the cavity is 
filled may be of the same kind of the lower course, 
the same kind of the upper course, or a different 
5 kind from either the upper course or the lower 
course. The kind of particles can be selected in 
accordance with a pattern to be expressed. 

In producing a concrete shaped article, the 
course material is dry and consists mainly of ce- 

10 ment powder, resin or a mixture thereof and may 
additionally include at least one of a pigment and 
fine aggregates. The material for a backing course 
consists mainly of cement powder, resin or a mix- 
ture thereof, the mixture further containing a fine 

75 aggregate and, if necessary, additionally containing 
a pigment and at least one of coarse aggregates 
and various kinds of fibers. The backing material 
may either be dry like the course material or in the 
form of a concrete slurry obtained by kneading with 

20 water etc. 

Both the materials for the course and the ma- 
terial for the backing course may additionally in- 
clude wood chips as aggregates or fine aggregates 
and may further include as blended therewith 

25 crushed or pulverized granite, crushed or pulver- 
ized marble, slag, light-reflecting particles, inor- 
ganic hollow bodies such as Shirasu balloons, par- 
ticles of ceramics, new ceramics, metal, ore or 
other substances. They may also contain as ad- 

30 ditives a congealing and curing promoter, a water- 
proofing agent, an inflating agent and the like. The 
aforementioned various kinds of usable fibers in- 
clude metal fibers, carbon fibers, synthetic fibers, 
glass fibers and the like. 

35 All the materials are supplied to a form etc. 

and are allowed to set into an integral mass. Other- 
wise, after the material has been supplied, a pre- 
scribed amount of water is supplied to all portions 
of the interior of the form etc., thereby setting the 

40 materials into an integral mass within the form etc. 
If a wet material is used for the backing course, the 
amount of water supplied is reduced in view of the 
water contained in the wet material. When a plate 
of metal, wood, cement, glass or ceramic or a 

45 sheet of paper, nonwoven fabric, or woven fabric is 
used as the backing course, for example, it can be 
allowed to set Integrally with the course. An asphal- 
tic concrete shaped article can produced using a 
thermal fusion material such as asphalt 

50 In producing an artificial stone shaped article, 

the dry materials for the course and the material for 
the backing course may, for example, be con- 
stituted of at least one of rock particles, ceramic 
particles, new ceramic particles, glass particles. 

55 plastic particles, wood chips and metal particles 
and may, as found necessary, further have mixed 
therewith a pigment etc. A setting agent added to 
bind the aggregates is composed nrainly of a mix- 
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ture of cement powder and water, a mixture of 
cement powder, resin and water, a mixture of resin 
and water, a mixture of resin and solvent, or a 
mixture of resin, water and solvent and may further 
contain particles of at least one of rock, ceramic, 
new ceramic, glass and plastic and may. as found 
necessary, be kneaded with a pigment or colorant 
and have mixed therewith various kinds of par- 
ticles, various kinds of fibers, various kinds of mix- 
ing agents and various kinds of additives. The 
various kinds of particles include particles of slag, 
fly ash and fine light-reflecting substances. The 
various kinds of fibers include metal fibers, carbon 
fibers, synthetic fibers and glass fibers. The various 
kinds of mixing agents and additives include shrink 
proofing agents, congealing and setting promoters, 
delaying agents, waterproofing agents inflating 
agents, water reducing agents, fluidizlng agents 
and the like. 

For enhancing the adherence of the setting 
agent with the aforementioned dry materials, the 
dry materials can be sprayed with or immersed in 
water, solvent or surface treatment agent. 

. All the materials can be set into an integral 
mass within a form etc. by vacuum-suction treat- 
ment centrifugal treatment or other such treatment 
for spreading the setting agent between adjacent 
particles or by using a mixture of an aggregate and 
a setting agent as the material for the backing 
course. When a plate of metal, wood, cement, 
glass or ceramic or a sheet of paper, nonwoven 
fabric, woven fabric or plastic is used as the back- 
ing course, the course can be allowed to set integ- 
rally therewith. 

For producing a ceramic shaped article or the 
raw product for a ceramic shaped article, the dry 
materials for the course are mainly particles of one 
or more of clay, rock, glass, new ceramic, fine 
ceramic and glaze with or without a pigment or 
colorant added thereto. Although the materials are 
dry, they may have absorbed some water or a 
lubricant-bonding agent if they are not kneaded 
with the lubricant-bonding agent or water and are in 
a state readily amenable to pulverization. The ma- 
terial for the backing course is constituted mainly 
of particles of one or more of clay, rock, glass, new 
ceramic and fine ceramic and may additionally 
contain a pigment and a colorant. In the finished 
state, the backing course is required to differ from 
the course in color, luster, texture and the like and 
may be either dry, sinnilarly to the course, or made 
wet by kneading with water or a lubricant-bonding 
agent. In addition, either the materials for the 
course or the material for the backing course may 
have further mixed therewith inorganic hollow bod- 
ies such as Shirasu balloons, and particles of ce- 
ramic, metal or ore and may have added thereto 
various kinds of foaming agents, fluidization-pre- 



venting agents, supernatant agents, lubricating 
agents, bonding agents and adherence promoters 
as additives. 

The materials supplied into a form etc. are 

6 allowed or caused to set into an integral mass 
without adding or by adding a predetermined 
amount of water or lubricant-bonding agent to plas- 
ticize them and applying pressure to the resultant 
mixture. The set integral mass is removed from the 

10 form etc. and used as a raw product The raw 
product is sintered to obtain a ceramic shaped 
article. Otherwise, the materials supplied into a 
refractory setter or similar form are melted or fused 
by heating to obtain an integral mass, and the 

15 integral mass is removed from the setter. Other- 
wise, a course of pattern particles is laid on a plate 
of metal, glass or ceramic, and melted or fused by 
heating to be integral with the plate. 
A patterned shaped article of enamel, stained glass 

20 or crystalline glass and similar patterned shaped 
articles can be produced by any of these methods. 

In producing a raw product to be sintered into 
a metal shaped article, the dry materials for the 
course are mainly particles of one or more of 

25 metals and alloys and may. as found necessary, 
further have mixed therewith a lubricant Although 
the materials are dry. they may have absorbed the 
lubricant if they are not kneaded with the lubricant 
and are in a state readily amenable to pulveriza- 

30 tion. The materials for the backing course are con- 
stituted mainly of particles of one or more of met- 
als and alloys and may be either dry or made wet 
by kneading with a lubricant. 

Examples of the lubricant used herein include 

35 zinc stearate and other lubricants. The dry materi- 
als for the course or the materials for the backing 
course may further contain a bonding agent and 
other additives. 

All the materials are supplied into a main form 

40 etc., pressed therein and removed therefrom to 
obtain the raw product for a metal shaped article. 
The raw material is sintered into a metal shaped 
article. A metsil shaped article may be produced by 
supplying all the materials onto a sheet of metal. 

45 glass, ceramic, etc., applying pressure to the resul- 
tant composite to obtain an integral mass of raw 
product, and sintering the integral mass. 

The dry materials for the course used in pro- 
ducing a shaped article having an impasto layer 

50 are various kinds of powdered paint, and the ma- 
terial for the backing course is a plate, sheet or the 
like of metal, wood, cement or ceramic, The var- 
ious kinds of powdered paint include acrylic resin, 
polyester resin, acrylic-polyester hybrid resin, flu- 

55 orine resin and similar resins having a pigment or 
colorant added thereto. The pattern materials for 
the course are laid on the plate, sheet, etc. as a 
backing course, melted and fused by heating and 
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baked to unite all the layers together. In uniting all 
the layers together, pressure may be applied to the 
layers. As a result. It is possible to obtain a plate, 
sheet, etc. having an im paste layer thereon. 

In producing a plastic shaped article, the dry .5 
materials for the course are constituted mainly of 
particles of various kinds of plastics and may addi- 
tionally contain a pigment or a colorant. The ma- 
terials may also contain a plasticlzer or solvent, but 
are not kneaded with a plstlcizer or solvent and are io 
in a state readily amenable to pulverization. The 
material for the backing course may be either dry 
or made wet by kneading with a plasticizer or 
solvent The various kinds of plastics include poly- 
ethylene, nylon, polypropylene, polycarbonate, ace- is 
tal, polystyrene, epoxy, viriyi chloride, natural rub- 
ber, synthetic rubber. ABS. PRO, EVA, fluorine 
resin and other thermoplastic and thermosetting 
resins.' Both the materials for the course and the 
material for the backing course may, as found 20 
necessary, contain a foaming agent, oxidization 
preventing agent, thermal stabilizer, bridging agent, 
other additives and particles of inorganic materials 
and the like. All the materials are melted or fused 
into an integral mass by heating, . while applying 25 
pressure thereto, if necessary. With this method, it 
is possible to produce a patterned shaped article of 
foamed styrol, a patterned shaped bathtub or floor 
tiles of plastic, etc. In this case, the layers may be 
united with a plate of metal, wood, cement, ceramic 30 
or a sheet of paper, nonwoven fabric, woven fabric 
or plastic. 

In producing confectionery or other shaped 
foodstuffs, the dry materials for the course are 
constituted mainly of particles of one or more of 35 
wheat, rice, potato, bean, corn and sugar and may 
additionally contain seasonings and spices. The 
materials may also contain oil, water, etc., but are 
not kneaded with oil, water, etc. and are in a state 
readily amenable to pulverization. The material for 40 
the backing course may be either dry, similarly to 
the materials for the course, or made wet by 
kneading with oil, water, etc. Both the materials for 
the course and the material for the backing course 
may, as found necessary, further contain an inflat- , 45 
ing agent and other additives. All the materials are 
supplied into a form etc. and are allowed to set or 
caused to set without adding or by adding water, 
oil, etc. to plasticize them into an integral mass. 
The integral mass is pressed and then removed so 
from the form etc. to obtain a raw product. The raw 
product is then baked. Otherwise, all the materials 
are baked within the form etc. With this method. It 
is possible to produce .various patterned baked 
confectionerfes etc. It Is also possible to produce a 55 
patterned shaped article melted by heating, such 
as a patterned chocolate shaped article etc., by 
using particles of the material melted by heating. 



such as chocolate etc., and melting and fusing the 
particles by heating. 

The materials that can be used in the present 
invention are not limited to those set out as exam- 
ples herein and various other materials can also be 
used depending on the shaped article to be pro- 
duced. Moreover, the range of patterned shaped 
articles that can be produced can be increased by 
combining various materials that, in the finished 
state, differ in property, color, luster, texture and 
the like. For example, use of casting sand and 
metal particles in combination with each other en- 
ables an article of cast iron and a sintered metal 
shaped article to be produced. 

In the method for producing any of the pat- 
terned shaped articles, it is desirable to apply 
vibration when the materials are supplied onto the 
base surface so as to ensure smooth movement of 
the materials. Further, by rubbing with a brush or 
comb or applying a jet of air or water to the 
boundary portion between the different kinds of 
materials for the course, the pattern can be blurred. 

In addition, by providing on the base surface or 
material course a mat of nonwoven fabric, paper or 
other water or oil absorbing material, any excess 
amount of water, oil, lubricant-bonding agent, plas- 
ticizer or solvent can be supplied to any portion 
deficient in them to unifonmly disperse them in the 
shaped article. As a result, the ratio of the water 
(auxiliary agents) in the surface to the cement 
(resins) becomes small and this means that the 
strength of the shaped article as a whole is en- 
hanced. When an air perrtieable mat is used In the 
formation of an article under pressure, degassing is 
enhanced to obtain a dense article. By vibrating or 
pressing one or both of the material course and the 
backing course when the two layers are being 
allowed to set into an integral article, the integral 
article obtained becomes dense and is improved in 
strength. The article may be reinforced with long 
fibers, short fibers, wire nets or reinforcing rods by 
Inserting these in or between the two layers. The 
method of using an article obtained by sheet mak- 
ing method or extrusion molding method or any of 
various plates or sheets as the backing course is 
applicable to the production of various articles in- 
cluding architectural panels and boards, wall sheets 
and tiles. The surface of an existing concrete arti- 
cle can be used as the base surface. In this case, 
the materials for the material course are discharged 
onto the concrete surface and set to be integral 
with the existing concrete article. 

The present Invention makes it possible to 
freely express line patterns of various widths from 
an extremely thin line to a bold line. In the case of 
a pattern of a person's signature in script, for 
example, the prior art methods are difficult to ex- 
press an extremely thin line and can only produce 
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a stiff pattern, whereas the method of the present • 
- invention can naturally express a pattern minutely. 
Therefore, a signature and the like as well as a 
script written with a writing brush can be adopted 
as a pattern to be expressed. Further, a pattern like 5 
a picture drawn with a single stroke of the brush 
can also be expressed neatly. Furthermore, a pat- 
tern like a venous pattern with lines tapered gradu- 
ally can also be expressed. From a technical point 
of view, the method of the present invention makes io 
it possible to express a line with the minimum 
width substantially the same as the diameter of the 
particles used. The present invention is thus able 
to easily produce sidewalk or pavement tiles pat- 
terned with maps, directions or the like, which have 75 
heretofore required much labor and money, thus 
enabling even a single article to be produced in- 
expensively. 

Another effect of the present invention is that 
since the ground and pattern courses are both 20 
formed first, productivity is enhanced in the case of 
patterns each being small since the small patterns 
can be expressed by the straightforward operation 
of scraping the pattern particles, obviating the need 
for pattern-specific charging, and thereby greatly 25 
reducing the amount of charging work and the like 
that is required. Filling of the formed cavity with 
particles can be easily effected owing to their cave- 
in action by applying vibration to the particles or 
scraping up the particles. Even in the case of 30 
patterns each having a large area, since the con- 
figuration portion most important in expressing the 
patterns has been already filled with the particles 
due to their cave-in action, it suffices if the remain- 
ing cavity is filled with the particles, thus enabling 35 
the productivity to be made high and complicated 
patterns to be expressed. In the case of partial 
course formation, it is easy to change the color and 
kind of particles and it will suffice if an upper 
course is formed by an amount to be scraped 40 
without taking the shape into consideration, thus 
enhancing the productivity. In the case of entire 
course formation, the scraping operation can be 
effected freely and the amount of charging work is 
reduced, thereby enhancing the productivity. The 45 
productivity is further enhanced by using the scrap- 
er shown in Figure 13 or the like and allowing the 
formed cavity to be filled with particles at a stroke 
due to their cave-in action by giving vibration to the 
particles to express a pattern. so 

As a further effect, the present invention en- 
ables scraping after formation of cavities in ran- 
domly blended particle courses, making it possible 
to produce patterns within a complex background. 
In the case of more than two randomly blended 55 
particle courses, it is possible to form complicated- 
ly admixed patterns within a complex background 
due to the cave-in action of the particles. Also, in 



the case of centrifuged concrete, since a plurality 
of particle courses can be formed first and the 
particles are then scraped to produce the pattern, 
the pattern can be easily produced even when 
high-speed rotation is used. With this method a 
pattern can be easily produced on the surface of a 
circular cylinder etc. 

Computer control can be used to produce pat- 
terns directly, achieve high production efficiency 
and freely modify patterns. By making it possible 
to control the angle and speed of the scraper etc.. 
shaped articles having complex, sopliisticated pat- 
terns can be produced. 

These production methods make it possible to 
easily produce concrete shaped articles, artificial 
stone shaped articles, raw products for sintering 
Into ceramic shaped articles, ceramic shaped arti- 
cles, metal shaped articles, impasto shaped arti- 
cles, plastic shaped articles and shaped foodstuffs 
including confectionery each having a pattern 
formed on part or all of the surface thereof. The 
good condition of the patterns of the patterned 
shape articles can therefore be maintained even 
when exposed to surface abrasion. Since the pat- 
tern layer is formed by a combination of various 
kinds of dry materials, the materials can, owing to 
their cave-in action, be densely charged without 
any gaps and the boundaries between adjacent 
materials can be finely expressed, resulting in 
clear-cut pattern formation. 

Claims 

1- A method of producing a patterned shaped 
article (16), comprising the steps of forming at 
least two superposed courses (10, 11) of dif- 
ferent dry particles on a base surface (12), 
moving a scraper (20) located at a prescribed 
position above the base surface in accordance 
with a pattern (18) to be expressed so as to 
scrape at least the lowermost course, allowing 
the dry particles (10) of the upper course to 
cave into a cavity (17) thus formed, thereby 
expressing the pattern (18) on the txjttom sur- 
face of the lowermost course, and allowing all 
the particles to set into an integral mass, either 
as they are or after the top surface of the 
uppermost course is made even or overlaid 
with a backing course (13). 

2- A method of producing a patterned shaped 
article (16), comprising the steps of forming at 
least two superposed courses (10, 11) of dif- 
ferent dry particles on a base surface (12), 
moving a scraper (20) located at a prescribed 
position above the base surface in accordance 
with a pattern (18) to be expressed so as to 
scrape at least the lowermost course while at 
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the same time removing the particles of at 
least the lowermost course by suction, allowing 
the dry particles (10) of the upper course to 
cave into a cavity (17) thus formed, thereby 
expressing the pattern (18) on the bottom sur- 5 
face of the lowermost course, and allowing all 
the particles to set into an integral mass, either 
as they are or after the top surface of the 
uppermost course is made even or overlaid 
with a backing course (13). to 
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